There are a number of PCR tests for dermatophytes described in the scientifi c literature but only a few are commercially available [3] . We previously described a method that allowed for the detection of Trichophyton spp. that distinguished them from M. canis or Microsporium audouinii , but without species identifi cation [6]. While this assay assisted in making a rational choice of treatment, it does not separate the individual species of Microsporum and therefore is not suffi cient for infection control [7 -9].
Introduction
Conventional diagnostic methods for identifi cation of dermatophytes are slow, since recovery of the suspected etiologic agent may require 2 -4 weeks. Since clinical isolates can present with phenotypic variation that makes diagnosis more complicated [1, 2] , species identifi cation required technical expertise. Currently, the application of molecular methods to fungal diagnostics is becoming more common since they allow fi nal diagnosis to be obtained within 1 -2 working days, with the improved sensitivity, permitting the initiation of appropriate treatment and infection control [3] .
Microsporum canis is a cosmopolitan zoophilic dermatophyte, the natural reservoir of which is cats and dogs. However, it also causes human infections and is a major agent of tinea capitis, as well as being commonly involved in tinea corporis [1, 4, 5] .
Institut (SSI; Copenhagen, Denmark) also were included in the study. Among the dermatophyte isolates, 31 were Microsporum spp., 89 Trichophyton spp. and 10 were Epidermophyton fl occosum (Table 1) .
DNA from human and animal specimens
DNA was extracted by means of rapid procedure [10] from 35 patient specimens that were randomly selected from clinical samples received by SSI (Table 1) . Ten culturepositive hair specimens from guinea pigs experimentally infected with M. canis and two specimens from uninfected guinea pigs were also included [11] . The routine diagnostic procedure for clinical specimens depended on the type of sample, with all isolates identifi ed by microscopy and culture observation as described previously [12] .
Microsporum canis-specifi c PCR
The specifi c primers Mcfor (5 ′ GTGTGATGGACGAC CGTCCCCCCT 3 ′ ) and Mcrev (5 ′ ATAATACATGGT GCGTTAGGCCAGCCTG 3′ ) were designed from within the ITS1 sequence of the ribosomal DNA cassette based on the alignment of the sequences presented in the NCBI database (VectorNTI, Invitrogen). All PCRs were performed in a MasterCycler (Eppendorf) in a fi nal volume of 20 μ l. The PCR conditions were optimized to obtain specifi city for the designed primers by application of two different chemistries, i.e., an in-house prepared PCR mastermix using commercially available Taq DNA polymerase (Fermentas, Vilnius, Lithuania) or a ready to use commercially available master mix Ϫ 2 ϫ PCR Mix Plus High GC (A & A Biotechnology, Gdynia, Poland) which also contained Taq DNA polymerase, dNTPs, magnesium chloride and PCR enhancers. The in-house chemistry was applied in a mastermix that consisted of 2 μ l of PCR buffer for Taq The amplifi cation conditions started with 3 min of preliminary denaturation at 94 ° C, followed by 40 cycles of 45 s denaturation at 94 ° C, 45 s primers annealing at 62 ° C and 45 s elongation at 72 ° C. The reaction was ended after 3 min of fi nal elongation at 72 ° C. The presence of a specifi c 176 bp PCR product was evaluated in 2% agarose gel stained with ethidium bromide. The products of amplifi cation were visualized in UV light.
Results
The specifi c primers detecting M. canis DNA were designed from within the ITS1 sequence encoded in rDNA by sequence alignment of microorganisms that can be found as pathogens or contaminants in clinical hair, skin and nail specimens (Table 1) . Performing the PCR reactions according to manufacturer protocols only permitted the combined detection of M. canis and M. audouinii DNA, without separate species identifi cation, independent of the PCR mastermix and polymerase. However, the application , it was necessary to optimize the protocol such that the results are specifi c for the amplifi cation of M. canis DNA. The needed specifi city of the primers was obtained only empirically using non-standard conditions for the same chemistry, when an almost two-fold higher than conventional concentration of the PCR buffer, dNTPs, Taq DNA polymerase and PCR enhancers present in the mastermix was applied. The specifi city of the assay was confi rmed on DNA extracted from clinical isolates. The potential application of this assay as a diagnostic test, rather than for identifi cation purposes only, was also confi rmed on DNA extracted directly from patient specimens. However, introduction of the described assay to the routine mycology laboratory requires additional detailed examination of large numbers of patient specimens and other requirements in accord with the general rules of validation of an assay [13] .
In conclusion, an M. canis -specifi c PCR test that has 100% sensitivity and specifi city could be applied to isolates and clinical samples. The assay is rapid, which is of major importance in a clinical setting, since M. canis , compared to Trichophyton species, is less susceptible to terbinafi ne and the prompt initiation of proper treatment may prevent permanent sequelae, such as scarring alopecia.
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of almost two-fold higher than the recommended amount of 2 ϫ PCR Mix Plus High GC PCR mixture allowed for separation and differentiation of M. canis from M . audounii (Fig. 1) .
The specifi city of the designed primers using the described PCR conditions was estimated. Positive results of 176 bp PCR products were obtained for 15/15 samples containing M. canis DNA that had been extracted from clinical isolates. The absence of specifi c PCR products for 7/7 M. audouinii , 5/5 M. gypseum , 1/1 M. nanum , 1 M. ferrugineum , 1 M. fulvum , 1 M. persicolor , 99/99 samples containing DNA from non-Microsporum species and two control human DNA samples confi rmed the designed assay had 100% specifi city for the identifi cation of M. canis in pure culture. Moreover, among the animal hair and skin specimens, positive results were obtained for 10/10 containing M. canis , as well as 7/7 found positive for M. canis from patient specimens that had been identifi ed by routine investigation at the Laboratory of Mycology and Parasitology at SSI. The negative control animal specimens and specimens from healthy individuals were M. canis PCR negative (Table 1) .
Discussion
We present here the development of a PCR assay for identifi cation of M. canis , which achieved 100% sensitivity and specifi city through modifi cations of the composition 
